Summary. The relationship between the embryo and the corpus luteum was investigated by transferring embryos to various isolated portions of the uteri of 115 non-pregnant recipient ewes allocated to four experiments.
[Received 4th June 1966) Summary. The relationship between the embryo and the corpus luteum was investigated by transferring embryos to various isolated portions of the uteri of 115 non-pregnant recipient ewes allocated to four experiments.
Embryos transferred to sheep with intact uteri (Experiment 1) were shown to be capable of maintaining the corpus luteum irrespective of whether they were transferred to the uterine horn adjacent to the corpus luteum (ipsilateral horn) or to the horn on the opposite side of the corpus luteum (contralateral horn.) Embryos transferred to sheep with one surgically isolated uterine horn (Experiment 2) maintained luteal function only in the ovary adjacent to the gravid horn. Thus, embryos placed in the isolated ipsilateral uterine horn maintained luteal function in 80% of the recipients, while embryos transferred to the isolated contralateral horn had no effect on the life-span of the corpus luteum. However, if the ipsilateral horn was removed, embryos transferred to the contralateral horn regularly maintained the life-span of the corpus luteum during pregnancy.
Embryos transferred to one isolated horn of recipient ewes that had corpora lutea in both ovaries (Experiment 3) further confirmed the existence of a local unilateral relationship between the embryo and the corpus luteum: since only the corpora lutea adjacent to the gravid horn were maintained.
Embryos transferred to the isolated ovarian half of the ipsilateral horn (Experiment 4) maintained luteal function in 30% of the recipients. Embryos placed in the isolated cervical half of the ipsilateral horn or in the ovarian half of the contralateral horn did not prevent regression of the corpus luteum at the 15th day.
These results are interpreted to signify that the embryo overcomes the lytic effect of the uterus in a local manner. It would appear that the life-span of corpora lutea in sheep with ligated uteri is primarily regulated by the relative position of the lytic non-gravid horn and the corpus luteum, and not by the position of the pregnant horn as such.
INTRODUCTION
In the sheep, regression of the corpus luteum on the 15th day of the cycle is the result of a lytic effect from the non-pregnant uterus (Wiltbank & Casida, 1956; Moor & Rowson, 1964) The exact nature of this effect is unknown, but experiments have shown that the uterus influences the corpus luteum in a local manner, such that each ovary is initially affected only by the adjacent uterine horn (Moor & Rowson, 1966a (Moor, 1965) . The onset of oestrus (Day 0) was detected to the nearest 12 hr by using a raddled vasectomized ram. The mean length of the oestrous cycles in the flock from which the experimental animals were randomly drawn was 16-6 + 0-2 days.
The techniques used in the donor ewes for superovulation, mating and the recovery of embryos have been described previously (Moor & Rowson, 1966b) . Anaesthesia and laparotomy were carried out in a similar manner to that described by Deane, Hay, Moor, Rowson & Short (1966 This observation is particularly interesting since it indicates that the embryo or some accompanying factor must have access to the ipsilateral horn in order to overcome the lytic effect of that horn. Table 3 shows the function and life-span of corpora lutea situated on the two ovaries of the same sheep following the transfer of embryos to one isolated uterine horn.
Experiment 3
The number of recipients with maintained corpora lutea was very similar in (Moor & Rowson, 1966a ). The present experiments show conclusively that the effect of the embryo in maintaining the life-span of the corpus luteum during early pregnancy is also local in nature. This conclusion is similar to that drawn from the results of experiments involving unilateral pregnancies in the pig (Du Buisson, 1961; Anderson, Ratchmacher & Melampy, 1966) .
The following facts about the mechanism underlying the relationship between the embryo and the corpus luteum in the sheep are suggested by our experi¬ mental results. The most important finding was obtained by placing embryos in one isolated uterine horn of otherwise normal recipient sheep. This demon¬ strated that the isolated embryo is able to maintain luteal function only in the ovary adjacent to the gravid horn. Thus, embryos transferred to the isolated ipsilateral horn maintained the life-span of the corpus luteum during pregnancy, while those placed in the contralateral horn had no significant effect on luteal function. Isolation of the gravid horn by ligation, therefore, clearly prevented the embryo from overcoming the lytic effect of the non-gravid horn.
The second main conclusion drawn from these experiments was derived from the fact that embryos placed in the contralateral horn regularly maintained luteal function during pregnancy provided that the non-gravid ipsilateral uterine horn was removed at the time of embryo transfer. From these findings it is evident that the life-span of the corpora lutea in the experimental sheep was primarily regulated by the relative positions of the non-gravid horn and the corpus luteum : the exact position of the gravid horn was not in itself a critical factor in maintaining the life-span of the corpora lutea. Our experiments do not clearly indicate whether the effect of the embryo is 'anti-luteolytic' or directly 'luteotrophic' in nature, but in the light of both the above results and those obtained previously (Moor & Rowson, 1966b, c) it is suggested that an 'anti-luteolytic' effect of the early embryo is the more probable mode of action.
A comparison of the present results with those obtained in earlier experiments (Moor & Rowson, 1966a) The results of Experiment 4 show that embryos placed in the isolated ovarian half of the ipsilateral horn maintained the life-span of the corpora lutea more efficiently than embryos transferred to the cervical half of the same horn. It is thus possible that each part of the uterine horn affects luteal function in the adjacent ovary to a different extent; this effect is probably largely governed by the anatomical relationship between that particular portion of the uterus and the adjacent ovary.
Embryos transferred to sheep with intact uteri were found to be capable of maintaining the life-span of the corpus luteum irrespective of where the embryos were placed in the uterus. A recent experiment by Niswender & Dziuk (1966) has confirmed this observation and has further shown that a single embryo can maintain luteal function in both ovaries of the normal ewe. From these results it is evident that the embryo can overcome the lytic effect of both uterine horns irrespective of its exact position in the uterus.
The results of the control experiment showed that the presence of uterine ligatures did not affect luteal function in the first post-operative oestrous cycle. Laparotomies carried out in those ewes indicated that the isolated uterine horn did not fill with fluid until after the sheep had returned to oestrus. That the uterine ligatures did not in themselves hinder the normal development of transferred embryos was clearly shown by the high percentage of maintained pregnancies that resulted from transfers to the isolated ipsilateral horn.
In summary, it is suggested that the lytic effect of the ovine uterus can be overcome by the embryo under the following circumstances. Firstly, the embryo must be in the uterus by the 12th day after oestrus, and secondly, the embryo or its secretions must have access to the uterine horn adjacent to the corpus luteum. Furthermore, it is probable that the local relationship that exists between the embryo and the corpus luteum during early pregnancy changes later into a more generalized placental luteotrophic effect.
